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Defect inversion is to determine the type and specific shape of defect, or medium 
parameters through analyzing eddy current signal on the basis of successful detection. 
Defect inversion is a more complicated inverse problem than forward problem in 
electromagnetic testing, and it is an important aspect of eddy current testing. Inversion 
theory and technique have important applications in nondestructive testing, medical 
diagnosis, geophysical exploration, military stealth and anti-stealth. The solution to 
inverse problem of eddy current testing is still lack of mature theoretical systems and 
fast and reliable algorithms. Therefore, it is of great significance to study the 
inversion technique of defect.  
The research of defect inversion on simulation can guide the research of defect 
inversion in eddy current testing. Compared with the experimental research, the 
simulation costs lower and is more flexible, and it eliminates the uncertainties in 
experiment. Accordingly, we use finite element numerical simulation to study defect 
inversion on the basis of electromagnetic theory, and a new defect inversion scheme is 
proposed. In accordance with the defect inversion scheme proposed in the paper, the 
simulation model of defect inversion is established, and computed using a simulation 
program written in Fortran language. Then we use MATLAB to write the iterative 
program for iterative correction, and finally realize the reconstruction of defect. 
Specifically, a two-dimensional axisymmetric and a three-dimensional finite 
element simulation program are used to study defect inversion, which is divided into 
two aspects: forward problem and inverse problem. In forward problem, according to 
the two-dimensional axisymmetric model, the plate thickness is changed, and the coil 
voltages in different plate thicknesses are simulated, and the relation between voltage 
and plate thickness is established. According to the three-dimensional finite element 
simulation model, the tilt angle of workpiece bottom surface is changed, and the 
voltage variations in different tilt angles of workpiece bottom surface are simulated, 
and the relation between voltage variation and tilt angle of workpiece bottom surface 
is established. Then, a three-dimensional finite element simulation model for existing 
defect on bottom surface is established, the sample plate is detected by scanning and 
the eddy current testing signal is obtained using a computation program written in 
















combining the scanning voltages with the relation between voltage and plate thickness. 
Then, based on the relation between voltage and plate thickness, and the relation 
between voltage variation and tilt angle of workpiece bottom surface, we use 
MATLAB to write a iterative program in accordance with the iterative algorithm 
presented in the paper, which is used to correct the result of direct inversion. It shows 
that the outline of defect after iterative correction almost coincides with the outline of 
real defect. The proposed defect inversion scheme can reconstruct the defect fast and 
accurately, which provides a new perspective and approach for the quantitative 
inversion of defect.  
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